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© Water repellent and water repellent gypsum composition. 

© A water repellent having the following components (A), (B). (O and (D) emulsified in water: 

(A) a wax having a melting point of from 40 to 90 C; 

(B) a styrene-maleic anhydride copolymer; 

(C) a water-soluble alkaline compound; and 

(D) a polyvinyl alcohol having a saponification degree of at least 85 mol A. 
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WATER REPELLENT AND WATER REPELLENT GYPSUM COMPOSITION 



The present invention relates to a water repellent having excellent properties which have not been seen 
before. More particularly, it relates to a water repellent having improved water resistance and operation 
efficiency, and a water repellent gypsum composition employing it. 

Products employing gypsum, such as a gypsum board and a gypsum plaster, have remarkable features 

s such as fire retardancy, sound shielding properties, strength and low production costs, which are attrib- 
utable to the nature of gypsum. Nevertheless, such products have a drawback in the water resistance, and 
their application has been rather limited because of this drawback. Various methods have been proDOsed to 
complement such a drawback of gypsum. For example, there have been proposed a methoi. wherein 
asphalt or paraffin is added to gypsum In the form of powder, followed by molding and then by melting, a 

70 method wherein asphalt and paraffin are added to gypsum in an emulsified state, and a method wherein a 
silicon compound or a synthetic resin emulsion is added to gypsum. However, by such methods, it has 
been difficult to obtain a product having satisfactory water repellency. 

In order to overcome the above drawback, it has been proposed to use as a water repellency-im parting 
agent paraffin and oxidized paraffin (Japanese Examined Patent Publication No. 50906/1980), wax and 

75 carboxyl group-containing wax (Japanese Unexamined Patent Publication No. 37423/1980), paraffin and an 
unsaturated fatty acid adduct of an olefin (Japanese Unexamined Patent Publication No. 14932'1985), wax 
and a styrene-maleic anhydride copolymer (Japanese Unexamined Patent Publication No. 56178/1980). or 
an aikyl or alkenyl succinate and a water-soluble aluminum compound (Japanese Unexamined Patent 
Publication No. 1 1 3650/1 985). 

20 Although the water repellency of the water repellents may be satisfied by these methods, it is still 
required to add a surfactant for foam stabilization during the production of a shaped product such as a 
gypsum board. Accordingly, there has been a drawback that the water repellency imparted will thereby be 
impaired. 

The present inventors have conducted extensive researches for a method to solve such problems, and 
25 have found that by using a styrene-maleic anhydride copolymer and a specific polyvinyl alcohol in 
combination for the emulsification of a wax, the foam stability can be improved without impairing the water 
repellency or the fluidity of the gypsum slurry. The present invention has been accomplished on the basis 
of this discovery. 

The present invention provides a water repellent having the following components (A), (B). (C) and (D) 
oo emulsified in water: a ,■ 

(A) a wax having a melting point of from 40 to 90* C; 

(B) a styrene-maleic anhydride copolymer; 

(C) a water-soluble alkaline compound; and 

(D) a polyvinyl alcohol having a saponification degree of at least 85 mol%. 

as The present invention also provides a water repellent gypsum composition comprising such a water 
repellent and gypsum. 

Now. the present invention will be described in detail with reference to the preferred embodiments. 

The wax having a melting point of from 40 to 90* C as component (A) of the water repellent of the 
present invention, means a paraffin-type or olefin-type hydrocarbon. Specifically, it includes, for example. 
40 paraffin wax, montan wax and a polyolefin wax having a low melting point. 

If the melting point of the wax is lower than 40° C, a deterioration in the quality of the product is likely 
to occur during summer, and if it exceeds 90 °C. it tends to be difficult to obtain a product having good 
water repellency. 

The styrene-maleic anhydride copolymer (B) is obtained by the copolymerization of styrene and maleic 
45 anhydride, and its molecular weight is usually from 800 to 100,000, preferably from 1.000 to 50.000. 

Such a copolymer may be used also in the form of a derivative such as a partial ester of an organic 
monohydroxy compound. Partial esterification may be conducted after the reaction of styrene with maleic 
anhydride. Otherwise, it may be conducted by the reaction of a partial ester of maleic anhydride with 
styrene. The molar ratio of styrene to maleic anhydride or its partial ester is preferably within a range of 
so from 1:1 to 1:5. If the molar ratio is outside this range, the stability of the emulsion or the water repellency 
of the gypsum composition tends to be impaired, such being undesirable. 

The organic monohydroxy compound to be used for forming the partial ester, may be an alcohol such 
as methanol, ethanoi, isopropanol, butanol or 2-ethylhexanol, or a cellosolve such as butyl cellosolve or 
ethyl cellosolve.- The organic monohydroxy compound is used in an amount of not higher than 1 mol per 
mol of maleic anhydride.. 
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According to the present invention, the water repellency can be improved by incorporating a hydrocar- 
Aaoraing to tne press slyrene-maleic anhydride copolymer (B). Such a 
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Preparation of water repellent 



PREPARATION EXAMPLE 1 

5 

Sixty parts of paraffin wax having a melting point of 62.8 C and 32 parts of petroleum resin having a 
melting point of 97* C and a bromine value of 31.2. were melted at 120* C. Then, the temperature of the 
system was lowered to 98° C, and 4 parts of a styrene-maleic anhydride copolymer (acid value: 360. 
molecular weight: 1 ,800). 122 parts of warm water of 98* C, 1 .5 parts of potassium hydroxide and 4 parts by 
w a solid content of a polyvinyl alcohol having a saponification degree of 88 mol% and a viscosity of 5 
centipoise in a 4% aqueous solution at 25* C. were added thereto, and the mixture was emulsified / a 
homomixer. Then, the emulsion was further subjected to a piston-type high pressure homogenizer under a 
pressure of 250 kg/cm 2 for homogenization. Then, the homogenized mixture was cooled to obtain an 
emulsion A having a solid content of 45%. 



PREPARATION EXAMPLE 2 

Six parts of paraffin wax having a melting point of 62.8° C and 19 parts of petroleum resin having a 
20 melting point of 97* C and a bromine value of 312, were melted at 120* C. Then, the temperature of the 
system was lowered, and 2.5 parts of a styrene-maleic anhydride copolymer (acid value: 360, molecular 
weight: 1.800), 122 parts of warm water of 98* C, 0.5 part of potassium hydroxide and 2.5 parts by a solid 
content of a polyvinyl alcohol having a saponification degree of 88 mol% and a viscosity of 5 centipoise in a 
4% aqueous solution at 25* C, were added thereto, and the mixture was treated in the same manner as in 
25 Preparation Example 1 to obtain an emulsion B having a solid content of 45%. 



PREPARATION EXAMPLE 3 

30 An emulsion C having a solid content of 45% was prepared in the same manner as in Preparation 
Example 2 except that in Preparation Example 2, a polyvinyl alcohol having a saponification degree of 98 
mol% and a viscosity of 5 centipoise in a 4% aqueous solution at 25* C was used in an amount of 2.5 
parts. 

35 

PREPARATION EXAMPLE 4 

An emulsion C having a solid content of 45% was prepared in the same manner as in Preparation 
Example 2 except that in Preparation Example 2, 19 parts of straight asphalt having a softening point of 
40 49* C and a needle penetration degree of from 60 to 80 was used instead of the petroleum resin and no 
polyvinyl alcohol was added. Then, to this emulsion, a polyvinyl alcohol having a saponification degree of 
98 mol% and a viscosity of 5 centipoise in a 4% aqueous solution at 25* C was added in an amount of 50 
parts as the solid content, to obtain an emulsion D having a solid content of 32%. 

45 

COMPARATIVE PREPARATION EXAMPLE 1 

Sixty parts of paraffin wax having a melting point of 62.8 'C and 32 parts of petroleum resin having a 
melting point of 97 *C and a bromine value of 31.2. were melted at 120'C. Then, the temperature of the 
so system was lowered to 98° C, and 8 parts of a styrene-maleic anhydride copolymer (acid value: 360, 
molecular weight: 1,800), 122 parts of warm water of 98* C and 2.9 parts of potassium hydroxide were 
added thereto, and the mixture was treated in the same manner as in Preparation Example 1 to obtain an 
emulsion a having a solid content of 45%. 

55 

COMPARATIVE PREPARATION EXAMPLE 2 

Seventy six parts of paraffin wax having a melting point of 62.8* C and 19 parts of straight asphalt 

4 
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having a softening point of 40* C and a needle penetration degree of from 60 to 80, were me ted at 1 20 C. 
Then'the temperature of the system was lowered to »'C. and 5 parts of a J^S* 
copolymer (acid value: 360. molecular weight: 1,800). 122 parts of warm water of 98 C and 1.8 parts of 
potassium hydroxide were added thereto, and the mixture was treated in the same manner as in 
Preparation Example 1 to obtain an emulsion b having a solid content of 45%. 

COMPARATIVE PREPARATION EXAMPLE 3 

An emulsion c having a solid content of 45% was prepared In the same manner as 
Example 2 except" that in Preparation Example 2, 2.5 parts by a solid content of a polyvinyl alcohd (10% 
aqueous solution) having a saponification degree 80 mo.% and a viscosity of 5 ertpw J • 
solution at 25° C was used instead of the polyvinyl alcohol having a saponification degree of 88 mol ,o and a 
viscosity of 5 centipoise in a 4% aqueous solution at 25 C. 

Preparation of gypsum composition 
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APPLICATION EXAMPLE 1 

The emulsion obtained in each of Preparation Examples 1 to 4 and Comparative Preparation Examples 
1 to 3. was added to ^hemihydrate gypsum (Grade A of Sakura-Jirushi, ™ ufa ^ 
Co Ltd.) in an amount by a solid content of 1.5 parts per 100 parts of gypsunr Further . 0.015 to 0.030 part 
of sodium lauryl sulfate as a foaming agent and 80 parts of water were added thereto and mixed 

The obtained slurry was introduced into a measuring cylinder, and the volume was measured and 
represented in Table 1 as the foam stability. 

Table 1 
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Amount of the 
foaming agent 
(parts) 



Emulsion 



Foam stability (ml) 



0.15 


0.020 


0.025 


0.30 


860 


890 


935 


950 


835 


860 


915 


925 


810 


855 


880 


900 


815 


855 


875 


900 


800 


820 


870 


890 


780 


820 


855 


895 


795 


860 


880 


895 
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The emulsion obtained in each of Preparation Examples 1 to 4 and Compare ,ve Preparafton J Examptes 
1 to 3 was added to 0-hemihydrate gypsum (Grade A of Sakura-Jirush,. manufactured by Yosh.no gypsum 
Co Ltd ) in an amount by a solid content of 1.0 part per 100 parts of gypsum. Further. 2 parts of d hydrate 
gypsum as a coagu.ation'acceierating agent. 0.1 part of potassium sulfate. 80 parts «^^*™* 
agent in an amount to bring the specific gravity of the resuiting gypsum board to a level of frurr ,075 o 
0 80. were added thereto. The mixture was cast between a pair of sheets for prepanng a gypsum board, to 
obtain a gypsum board, which was then dried at 70 C for 2.5 hours. 
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The gypsum board thus obtained was immersed in water of 20° C i T C at a position 2 mm below the 
water surface for 2 hours, whereupon the water absorption (Aw) was obtained by the following equation. The 
results are shown in Table 2. 

Aw(%) = 

(Weight after immersion - Weight b efore immersion) x 100 
Weight before immersion 



Table 2 



25 



Emulsion 


Water 


Specific gravity 


Amount of the 




absorption 


of the board 


foaming agent 




(Aw) 




(parts) 


A 


6.5 


0.75 


0.016 


8 


7.9 


0.76 


0.016 


C 


7.0 


0.76 


0.016 


D 


7.4 


0.75 


0.016 


a 


8.8 


0.75 


0.020 


b 


20.7 


0.74 


0.020 


c 


10.0 


0.74 


0.020 



With the water repellent of the present invention, it is possible to obtain a predetermined specific gravity 
with a smaller amount of the foaming agent than required when the conventional water repellents are used. 
Therefore, the product has higher water resistance than the -conventional water repellents, and it is thereby 
possible to produce an excellent gypsum board. 



Claims 

1. A water repellent having the following components (A), (B), (C) and (D) emulsified in water: 

(A) a wax having a melting point of from 40 to 90 " C; 

(B) a styrene-maleic anhydride copolymer; 

(C) a water-soluble alkaline compound; and 

(D) a polyvinyl alcohol having a saponification degree of at least 85 mol%. 

2. A water repellent having the following components (A), (B), (C), (D) and (E) emulsified in water: 

(A) a wax having a melting point of from 40 to 90 * C; 

(B) a styrene-maleic anhydride copolymer; 

(C) a water-soluble alkaline compound; 

(D) a polyvinyl alcohol having a saponification degree of at least 85 mol%; and 

(E) a hydrocarbon resin. 

3. The water repellent according to Claim 1 or 2, wherein the styrene-maleic anhydride copolymer (B) 
has a molecular weight of from 800 to 100,000. 

4. The water repellent according to Claim 1 or 2. wherein the sytrene-maleic anhydride copolymer (B) is 
a partial ester of an organic monohydroxy compound. 

5. The water repellent according to Claim 1 , 2 or 4, wherein in the styrene-maleic anhydride copolymer 
(B), the molar ratio of styrene to maleic anhydride or its partial ester is from 1:1 to 1:5. 

6. The water repellent according to Claim 2. the hydrocarbon resin (E) is in an amount by weight ratio 
of the wax (A):the hydrocarbon resin (E) of from 100:0 to 30:70. 

7. The water repellent according to Claim 1 or 2, wherein the weight ratio of the wax (A) or a mixture of 
the wax (A) and the hydrocarbon resin (E). to the styrene-maleic anhydride copolymer (B), is from 1:0.01 to 
1:0.7. 

8. The water repellent according to Claim 1 or 2, wherein the weight ratio of the total amount of the wax 

6 
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(A) or the wax (A) and the hydrocarbon resin (E). and the styrene-maleic anhydride copolymer (B). to the 
polyvinyl alcohol (D), is from 1 :0.01 to 1:1. 

9. A water repsllent composition comprising: 

(A) a wax having a melting point of from 40 to 90 C; 
5 (B) a styrene-maleic anhydride copolymer; 

(C) a water-soluble alkaline compound; and 

(D) a polyvinyl alcohol having a saponification degree of at least 85 mol %. 

10. A water repellent composition comprising: 

(A) a wax having a melting point of from 40 to 90 C; 
to (B) a styrene-maleic anhydride copolymer; 

(C) a water-soluble alkaline compound; 

(D) a polyvinyl alcohol having a saponification degree of at least 85 mol /«; and 

,1® 'Jff^T^ composition comprising a water repellent having the following compo- 
;s nents (A), (B). (C) and (D) emulsified in water: o 

(A) a wax having a melting point of from 40 to 90 C; 

(B) a styrene-maleic anhydride copolymer; 

(C) a water-soluble alkaline compound; and 

(D) a polyvinyl alcohol having a saponification degree of at least 85 mol h\ 

20 ^ iTa water repellent gypsum composition comprising a water repellent having the following compo- 
nents (A), (B), (C). (D) and (E) emulsified in water: 

(A) a wax having a melting point of from 40 to 90 C; 

(B) a styrene-maleic anhydride copolymer; 
25 (C) a water-soluble alkaline compound; 

(D) a polyvinyl alcohol having a saponification degree of at least 85 mol *. and 

(E) a hydrocarbon resin, 

1 9 3 yP A U g m ypsum board made of water repellent gypsum composition according to Claim 9 or 10. 
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